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The Influence of Chloramphenicol on Colicine Synthesis
Wplyw chloramfenikolu na synteze kolicyn

In the culture of colicinogenic bacteria only few cells are capable of producing
the antibiotic. It is possible to increase the number of bacteria synthesizing coli-
cines by treatment with some chemical or physical agents. The production of coli-
cines can be induced by UV light or X-ray irradiation, as well as by some chemical
agents e.g. peroxides, mustards or mitomycin. The process of colicine induction
is caused by derepression of the synthesis of the antibiotic.

In studies on the induction of colicines further progress was achieved by the
method of lacunae (8).

It was found that C!-thymidine was more intensively incorporated into the
UV irradiated colicinogenic bacteria than into noncolicinogenic microorganisms (2).
The DNA synthesis in the colicinogenic strain Escherichia coli was more intensive than
that in the noncolicinogenic strain. About 100 copies of the colicinogenic factor
were found in each induced cell. A considerable decrease in the number of coli-
cinogenic factors was observed after treatment with mitomycin.

MATERIJALS AND METHODS

Stra ins. In the present studies the following E. coli colicinogenic strains from
Dr Fredericq -collection were used: CA7, CA18, CA23, CA31, CA38, CA42,
CA46, CA53, CA58, CA62, K235 and Pl4. E. coli Cl18 or ROW was employed as
the indicator culture. e
The induction of colicines. A modification of the Lic h o-
died method was used in the present studies. 18 hr. culture of the colicinogenic
strains was diluted with 10 volumes of warm nutrient broth and grown for 2 hr,
at 37°. Next the bacteria were irradiated for various periods of time with UV light,
using a 30 W Phillips lamp, at a distance of 50 cm. Immediately after the irradia-
tion bacterial cultures were diluted with an equal volume of warm nutrient broth
and incubated for 2 hr., at 37°.
The UV irradiation and postincubation were done in the dark. Afterwards,
the bacteria were treated with chloroform and shaken for 10 min. After centri-
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fugation at 5000 r.p.m. for 10 min. the supernant was used for titration of
colicine. Various dilutions of colicine were spotted by the calibrated loop on the
layer agar which contained indicator bacteria. The activity of colicines was
determined after 6 hr. incubation, at 37°.

RESULTS

The induction of colicines of E. coli strains was tested by the
Lichodied method. The concentration of colicine was estimated in
nonirradiated cultures prior to UV irradiation, immediately after irradia-
tion, and after 2 hr. incubation followed by irradiation. Strains CA7,
CA18, CA23 and CAS53 showed a considerable induction while strain
CA31 was induced to a lesser degree. A high titre of colicines was
observed after 2 hr. incubation " following UV irradiation (Table 1).
Further experiments were carried out on the induction of E. coli CA7
producing colicine V. E. coli CA7 culture grown for 105 min. was
irradiated with UV light for 30, 60, 90 and 120 seconds. A nonirradiated
culture was employed as control. The results are presented in Table 2.

Table 1. The induction of colicines

\ Dilution of Nonirradiated Irrafiiated,\fvithout Irr?diated,. with

. colicines incubation incubation

Strains \ 0o 5 2 0|5 3 1 o | 5 | 25
CAT ++ | + | — [+ ++ | + | oL | cLs +++
CA18 +++ ++| + [+ + [ oL cns bt
CA23 +{—-|—1]+ ]| —| — | cuL|cLS|+++
CA38 et bk s fi erhi Tt stk t)esbah
CA42 + = | =7+ ] = =FRFT | —
CA48 ++| + | — [+ | - T
CAS53 +++|++ | — |cLs|cLs |[+++| CL | CL | cLs
CA62 +++ ++ | + [FHH | + |+
P14 CLS | CLS +++| CLS | CLS {+++ CL | CLS | CLS
K235 CLS | CLS |+++| CLS | CLS |[+++ CL | CL | CL

Explanation: CL — confluent lysis, CLS — semiconfluent lysis, +++, ++, + —
various degrees of partial lysis

THE INFLUENCE OF CHLORAMPHENICOL (CM) ON THE SYNTHESIS
OF COLICINE V

CM was added to the culture of E. coli CA7 after irradiation for
90 seconds. The UV irradiated bacteria were treated with CM for 2 hours.
Final concentrations of CM were as follows: 0.1, 0.5, 1.0, 2.5, 5.0, 7.5,



The influence of chloramphenicol on colicine synthesis 147

10.0 pg/ml. The results are presented in Table 3. In highest concentra-
tions of CM (7.5 or 10.0 ug/ml) the synthesis of colicine was completely
inhibited. In low concentrations of CM (0.1 or 0.51g/ml) no effect of the
antibiotic on the production of colicine was observed.

Table 2. The effect of UV irradiation on the induction of colicine V

Dilution of e Time of irradiation in seconds
colicine 0 | 3 | 6 | 90 120
0 i - CL \ CL | CL CL
6 A - CLS ‘ CL CL CL
36 = + | CLS CLS CLS

For explanation see Table 1

In further studies the influence of pretreatment of E. coli with CM
on the UV induction of colicine V was studied. The effect of pretreat-
ment with CM depended on the concentration of CM as well as on the
time of pretreatment with CM.

Table 3. The influence of CM concentration on the synthesis of the colicine induced

Dilution | Controls not Concentration of CM in pg/ml
of irradiated

colicine  without cM| %! — . 2.5 5 75 | 10
0 CL CL eL cLs | 44+ | + | — | =
8 CLS cLs | cLs | +++ | ++ | — | = | -
L T e e T s s e Dl el
c™M | | - k- 2 & L T AT P

For explanation see Table 1

DISCUSSION

Only some colicinogenic strains can be induced by UV light. Some
authors suggest that the inducibility of the strains depends on the type
of the colicine produced. Lichodied found that the strains synthesizing
colicine B or D were inducible, while those producing colicine V, I, G
and H proved noninducible. Jacob, Wollman and Siminovitch
did not find any correlation between the type of colicine and inducibility.
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Table 4. The influence of pretreatment of E. coli CA7 with CM
on the induction of colicine V

Concentration Time of Dilution of colicine
of CM in pg/ml treatment 0 6 | 12
120 — — =
60 — — =
30 + + =
120 — — =
7.5 = + = =
60 +++ + -
30 +++ g —
120 4 + =
5 80 +++ ++ —
60 CLS +++ i
30 CLS +++ T
120 | 'S GRS Ly "
1 80 CLS ++ +
80 CL +4 sl
30 cL b +
120 CL +4++ g
0.1 90 CL +++ +
60 CL +-- +
30 CLS As 3
Control — not
washed,
without CM CL CLS ++
Control —
washed,
without CM CL +++ 4iue

For explanation see Table 1

Our experiments support the results of Jacob and his associates.
Apart from E. coli CA18 and E. coli CA23, strains of E. coli CA7 (coli-
cine V) and E. coli CA53 were also induced by UV light. The colicine
induction is assumed to depend on some host bacteria. Amati (1)
demonstrated that colicine I factor was not inducible in Salmonella ty-
phimurium LT2, however, it proved inducible after it had been trans-
ferred to E. coli K12. Ben-Gurion observed that the addition of
CM (100 pg/ml) 12 minutes prior to UV irradiation promoted the induc-
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tion of colicine E2. After UV induction an increase in the colicine syn-
thesis was observed if the antibiotic was used in a low concentration
(1 or 2 pg/ml).

In the present study the synthesis of colicine was observed to be com-
pletely inhibited when UV irradiated bacteria were treated with 7.5 ng/ml
of CM. However, no stimulation of the colicine V induction was observed
in a low concentration of CM.
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Wplyw chloramfenikolu na synteze kolicyn
Streszczenie

Zbadano indukcje kolicyn przy pomocy promieniowania UV. Szczepy
CA7, CA18, CA23 i CA53 wykazaly wysokie miano kolicyn po indukcji,
podczas gdy szczep CA31 byl indukowany w slabszym stopniu. Miano
kolicyn bylo najwyzsze, jezeli naswietlane szczepy hodowano przez
2 godz. po naswietleniu. W badaniach nad indukcjg kolicyny V wyka-
zano, ze proces ten zalezy od dawki promieniowania. Najwyzsze miano
kolicyn uzyskano przy naswietlaniu bakterii przez 60 sek. lub dluzej.
Chloramfenikol w stezeniu 10 lub 7,5 ng/ml hamowal synteze kolicyny V.
Przy stezeniu 1 pg/ml chloramfenikolu wystepowalo czesciowe zahamo-
wanie syntezy kolicyny, jesli chloramfenikol byl dodany natychmiast lub
po 30 min. po indukcji kolicyny. y

Bmanue xjgopamMdeHMKOIa HA CUHTE3 KOJMIMHA
Pe3swwmMme

WccnenoBanace MHAYKUMA KOJMLMHOB Npu mnomouwm paguauum UV,
WIrammer CA7, CA18, CA23 u CAS53 oOHapy2kmiam BBICOKUI TUTP KO-
JULIMHOB ITOCJE MHAYKUMM, B TO BpeMAa Kak mramm CA31 6bl1 MHRYIUI-
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poBaH B MeHbUIEN cTeneHU. TUTP KOJIMUMHOB OBLI CaMbIM BBICOKUM,
ecay obJsydyeHHBIe UITAMMbI poOCJM 4epe3 JBa dYaca 1nocjae obJy-
yenus. Ilpm wmccnenoBaHMAX MHAYKLUMM KOJMUMHA OOHapy»KeHO, uYTO
STOT NpoLeCC 3aBMCUT OT AO03bl paguaumu. Camblit BBICOKMM TUTP MOJY-
YyeH npyM BpeMeHu obaydenmua 6Gakrepuit 60 cek. uam npoabie. Xjaopam-
dennkon KoHueHTpauuu 10 mam 7,5 ug/ml TOpMO3MUJI CHUHTE3 KOJIMALM-
Ha V. Ilpu koHueHTpauuyu xiaopamdeHukosna, paBHo#t 1 wg/ml, nmosasna-
JIOCh YacTM4YHOE TOPMOXEHME CHMHTEe3a KOJMLMHA, €CJIM XJ0opaMdeHUKON
nobasidasca cpady uiam crnycta 30 MuH. nocne MHAYKUMM KOJMIIMHA.
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